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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract: 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted In well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA JJJ1H PA3BAJI bLJOBbIB AHMfl YCTPOMCTB M3 nPCXDWJIbHbiX TPYB 
(57) Abstract: 

McnojT i >30 nai me : jym paaBanbuoDweamm ycTpowcTB M3 npo4>nnbHbtx Tpy6 (nepeKpbiBaTenew, noflBecoK 
XB0CTOHHK.0B. <J)iuibxpoB m t.a-1. ycraHanraiBaeMbix b cKBajftKHC. CympocTb M3o6peTeinin: BaJlHllpBKa 
coflepj&HT Kopnyc (K) 1 c ijeHTpaji bh blm RaHanoM 4, b rooKHew uacTw KOToporo ycxaHOBJieH urryuep 5. B 
CTCHKe K BbmojmeHbi yrvryoJieroiH 6h7,b KOTOpbrx c noMombio onop 8 h 9 ycTanoaneitbi rpn BanbiryiomHX 
aneMeirra (B3). HpiraeM onopw 8 fleyx B3 ycTaHoanem>i B yvny6ne.mnx 6 K neno/XBiuKHo, a onopa 9 B3 12 - c 
BOGMOKHocTbio pa^wajibHOPo BbtRBiuscrotH M3 yrvry6neHMn 7- X\oj\wa&Han onopa □bmamiena d onjje n,oyx 
3KCi;eHTpHMHb4x OTHocMTenbHO Apyr flpyra unmiH£poB (UJ 13 h 14. np mm eM U 13 c 6ojibuiKM pyi aMerpoM 
yruiOTHGH oTHOCMTejibHO crejaai Kopnyca 1, a LI 14 c mchmuhm flMaMCTpoM BbiCTynaer b ueiiTpanbiibiit 
Kaiian 4 K h hmcct Kananbi. coo6maK>wae ueHrpanbuwu Kan an 4 c rM^npaeniraecKOM KaMepou 18. 
o6pa3oeaHHOft creHKaMM yrvry6jieHWH 7 m -ropueobiMw noBepxHOCTHMii U 13 m 14 no«BioKHoii onopbi 9. Tanoe 
KOHCTpyKTMBiioe Bbmonnenne Banbi;oBKii o6ecnc*OTBaeT nenb - noBbimeHue Ka^ecTBa w HafleTKHocrw 
ycTaHOBKH ycrrpoftcrrB m npo^MJibUbix Tpy6. a TaKmc noBbtmeHwe pa6oTocnoco6HOCTH caviofi BajibnoBKH ii 
B03M07KH0CTb pacmnpeimn Anana3ona pa6ouero flHaMerpa. 1 3. n. $-jibi. 4 hji. 



Description |Onncaimc H3o6p<rrenH5il: 



H3o6pcrcHMe otiiocmtoi k oojiacrH 6ypeimn m KamrraribHorx) pcuoirra HC<J>THHbix m ra30Bbix CKBa*tMH m 
tTpe;^Ha3HaMCH0, u MacTHOcrn, ixjxh pa3Bajit*uoBL>iDaHiiH ycr-portcra md npo<})mibHbix xpyti, ycTaHaannnaeMbLX 
D CKBaHunie npw rooJimniM 30H ocnoj&Heiaai. BoariMKaiomKX n npoi;ecce 6ypeHnn cKnajsim m npu 
BOCCTaHOBneiaai repMerMuiiocTM o6ca^iih>ix ko/ioidj. 

Wooecrua oanbt;oaKa jyin paaoanta^oDbLBaimH ycrpOMCTB 113 npo4>iuibHbDt Tpy6. co^epwaman Kopnyc. 
rrpucnoco DJieHHbi H u/ih coe^wncnnH c kojiohhom 6ypiiribHbix Tpy6, c mcHTpanhHbiM KananoM n 
yrjTy6ncHHHMH d cTeime. d KOTopbtx ycTanoenenw c noMonjbJO onop Tpw B&rtbuyionnix aneMeirra. 

He^ocraTKOM Truro ycTpowcTBa hbltihctch to. hto Bajibuyiomue 3jicMeiiTu npu pa3oaribi|pBbiBauMM Tpy6u 
noA fleitcTDMeM ynpyroro aneMeHra iioctohhho HaxoA*rcfl b oahom nanoraeHXti. flosTOMy npw 
Heo6xo^HMOCTM CHM3MTt» pa^ajibHbic Harpy3KH na npcxjjnnkHbcft nepeK pbroaTtriu npu ero ycraiioBKe b 
CRBajKHiie, iianpMMep, npw peMOirrc noBpemA eHI ™ ofcaAnofi kojiohhw b BMAe mejienon nqxjwpaii^vi, jxzhhssi 
HajibupotKa HciipMMCHiiMa. nocKonbKy H3-3a hcbosmojkhocth chmjkchhh paAwajibHOM Harpy3Kii Ha o6caAHyK> 
KOJioinry npoMcxo^wx ee ^ajibHeitmec paapymeinte. 

3a^aMeM M3o6pexeniwi hbh«ctch noBbnuenMC KaHccroa n lia^emiiocTot ycxaiioBXH ycTpowcxoa W3 
npo^mibHbix Tpy6, ycraHaamtDaeMbix b CKBa>&HHe npw K3anHHWM 30H oc/ioJttHeHHfi, B03HMKajocuwx b 
npoueocc 6ypennn ckbsl?khh» w npu BOOcraHooneHiiH rcpMerinHocrn o6ca^ribix kojiohh, a TaKKe noBbraienwe 
Ka^exHocTM m pa6oTocnoco6Hocrn Ban tjjp bkm m otfecneMeHHC bosmojrhoctm paciUMpCHMH «wana30iia 
pa6oMcro A^aMCTpa 6c3 it3mchchmh A* iaMeT P a Kopnyca Aaimoro Twnopa3Mepa canon BajibnoBKH. 

TexHiwecKMM pe3yribTaT A 0CTltrac ' rc * 1 t^m, mto b BajibUpBKe jyiw pa3BanbUOBWBaHM« ycTpowcTB 113 
npo^mibiibix Tpy6. coAepraaniew Kopnyc, npwcnoco6neinibrif pfirt coeAHneHitH c kojiohhom 6ypimwn>ix rpy6, c 
ueHTpajiBHbTM KananoM m yrjry6ncHimMM b creime, B Koropbix ycTaiioancHbi c noMonjbio onop xpw 
Baribuyionnix aJiewcHTa, onopa onHoro Bajibuyion^epo 3jiexienTa ycranoanena b yrnytxaeHMii Kopnyca c 

B03M0>CHOCTblO paAHaJlbHOPO BfelAHHLTKCIOAH M3 HePO. PaAMaJIbHO nOflBHJKUaH OnOpa BblABEOKHOrO 

Bajibnyiomero cwreMeHTa mojkct 6bixb Bbmonneira b BH^e floyx AHaMerpanbHo pa3H0BennKMX Bjira-rH^poB, 
9Kci;eirrpiomb4x oTHoarrenbHO APyr ^pyra, rrpw^cM bjuimhap onopbi c OojibiWM n^iaMerpOM ynnoTnen 
oTHOCHTcxibHO Kopnyca m o6pa3ycT co cTCHKaMM yrny6j\t\uw ruppaBJiwiecKyio KaMepy, cooCmeHMyio c ero 
UeKTpajibHbQvf KaHanoM. 

Ha 4»mt. L npeAcxaaneH o6d5wm bm^ BanbupnKJt; 11a $nr. 2 pa3pe3 A-A iia 4>ht. 1; Ha 4»wr. 3 pa3pe3 B-B Ha 
<j>nr. l; Ha 4>kp. 4 o6canHan kojiohh a c ycrraHOUJieHHbiM npo<|)nnbH±»n*t ncpcKpbiBa-rcjieM c noMounjo 
onucbiBaeMoii BajibuoBKii. 

BaribnoBxa r^nn paaBajibupBbiBaHMH ycrpoifCTB ro npo$vuihm>TX Tpy6 coAepTKirr Kopnyc 1 c pe3b6oii 2 
npwcoeniTHeiotn ce k Konoicie 6ypnribHb4x -rpy6 3 w i^eHTpanfcaaJM KananoM 4. B HHrnnei! uacTH Koroporo 
ycraHOBneH nxryuep 5. B crreHxe Kopnyca 1 Bt>mojmeH*.i yrnytintmtn 6h7,d Koroptix c nowomtjo onop 8 m 9 
ycTanoencHbi Banbuyx)tqpe aaeMeuTw 10, 11, 12. IlpnueM onopw 8 ^syx Bajjbi^ionmx aneMCHTOB 10 h 11 
ycraHOBJieHbi h yrjiy(ineHMHx 6 HenoABwmHO, a onopa 9 BajiMjywinpro 3/ieMeHTa 12 c B03M07KuocTbio 
paAwanbHoro BbiABnmeHM« H3 yrjry6neHMH 7. FIoABiOKHaH onopa 9 Bajituyiomero anewenTa 12 BbmonneHa b 
Bune A^yx 3KcueHTpHMHt>ix OTHOCMTcnbHoi^o APY r APyra u>viMHnpoB 13 m 14, KMeioirprc paanuic ^naMCTpbi. 
Upmtu inuuTHAp 13 c 6ojTbnmM nwaMeTpoM yiuioTneH OTHOCHTenbHO creHKH Kopnyca \ c noMomwo 
ynnoTHeroiH 15, a ujunm^p 14 c MeHbmnM AwaMerpoM Bbicrynairr b ueHXparibKbiM Raiiaji 4 Kopnyca 1 Mcpeo 
OTBepcxHc 16, BbmamieHHoe b creime, m wweeT Kananbi 17, coo6inajomjie i^eHTpanbHi,™ KaHan 4 Kopnyca 1 c 
rMnpaBJiMMecKow KaMepoA 18, o6pa30Baiciow cTeiiKaMM oToepcniH 16. yrjiyoViCHMH. 7 b KOpnycc 1 h 

TOpUCBblMM no DCp XHOCTHMM UJtTlHHApOB 13 M 14 nOflBlUKHOH onopbi 9. 

Pa6oTa BanbHOBKH uohchhctch na npuMepe BoocranoBJicHMH rcpM ctmmhoctm o6caAHoii kq/ioiuiw npu 
o6pa30BamiM d new Tpeu4jwnt»i. 

B 30ne 19 napyrncHKH repMenwHocm o6ca,nHOM Konoinrw 20 npeAoapirrejTbHo ycrranaRmiBaJOT 
nepeKpbB3aT€Jib 21 w3 npo<J)nabHbix xpy6. nyreM pacimipeHMH cro AaaJiciincM mlmakocth. 3aTeM ua Konomie 
6ypmibHbix Tpy6 3 BuyTpb nepcKpbiBaTcnn onycKajoT Bajibi;oBKy m BpamenweM, c noAaMew bhm3 kojiohhw 
6ypnjit>HL4x Tpy6 3, iiauunaioT pa3uaJibHpBfc,iBaTb npo<J)wjiijibie Tpy6bi nepeKpbiBaTejiR 21 c OAHOBpeMCimow 
npoMbiBKoi\ mMAKocTbio. 3aKaHHDacM0M b Tpy6bi hoa Aa^eHMeM. Hpw dtom, b u,€HTpa/i biioM Kaiiarie 4 
Kopnyca 1, 6/iaroA a P« nanwMmo unyuepa 5, A aB ' ie,IMe wma koc ™ B03pacracT w. uuJAeikrrByn nepc3 
OTBepcTwc 16 b creHxe Kopnyca 1 m Kaiiajiw 17 b uhjimhapc 14 iioabiukhom onopbi 9 ua Topi;eBbic noBcpxHocxw 
HnrrwHApon 13 m 14, nwAenraeT Bajii»uyroinMM ojieMen-r 12 W3 ypjiy6neiran 7 Kopnyca a<> ynopa b creiiKy 
nepeKpbmaTtJBi 21. OAHoupcMcmio iicdiajxi3vokiiiac Banbuyioujjic 3JicM€HTb* 10 m 11 xaKHie ynnpaioTcn b 
CTCKKy nep>eKpuBaTejiH. Hanec, saji buyioiAMe 3JieMeHTbi hoa AC M<rrQMCM co3AaHHOH paAMaJihHoft HaiT>y3Kii, 
nponaTbiBayiCb no Biiyxpcinicii nouepxHcxrrM iipcxturibju^x Tpy6, paaoanw^oDbiBaiox hx m ruicmio 
npiiKaxbioajoT k oreiiKc oGcuahoh kohoidh>i 20. llpw noAxoAe k 30hc 19 HapyniCHnyi repMerwMHOCTM o(x:aAHOM 

KOJIOIUIbl 20 A^IVICHMC npOMblHOUHOM «IV1KCX:TW CUHJRJUOT A<> MMlMManWIOrO, npu KOTOpOM HC npOMCXOAMT 

.fx. 



BbiRBWRerotA pajXHanuio-nojjBHJKHoro Banbqyromero aneMCHTa 12 no Kopnyca 1. m pa3BanbuoBbiBanue 
npo4>HJitjtibLX Tpy6 ocpyr f\o o6pa30Baxotn mmumm oj\ bi ioro ^waMCTpa j\&yiAsi cMeaia,iMM » ic Di_>m mi j+u u_> 
BaribuywiuiiMM anewcirraMii 10 m 11 w BbmBMraioimiMCH ajieMCHTOM 12, Kor^a on naxoAwrca B hcxoahom. lie 
BbiAHMHyroM no;io>Kcmui. Ilpw dtom pe3b6oBb*e coewMneimH npo^nnwibtx Tpy6 nepcnp w BaTenn 21 Taxwe 
pacnmpHiOTCR A° BHyTpeHHero AiiaMerpa iipo4>n/ibHbix 'rpy6. o6pa3yeMoro npw wx paneanbuoBbiDaHJiM u 
30ite iiapyrucioin, mto ciouKaer f\o MjootMa/ibHOH BtnwMHiibi As^ciaie Ha CTeiiKy o6caf\uovi Kcuioimbi 20 b 
30ne 19 HapytneHMj^ ce repMeTWHHOCTM. 

flocnc npoxD m^\ci tun 3oui>i 19 iiapyinemtn repMenwHOCTH, r^e onaciiocrb paapymejnitt o6caAH.oii Kanoimbi 
orcyTCTByer. BHOBb noAHMMajoT AaaneHwe npoMbiBOHHofi w-HAKoctw paoBa/ibnoBbi saint e ncpcKpuioaTcnn 
Bc^yT no TCXHOJioriwi. oimcaHHoA Bbnue. 

flo OKOHMUHMW pa3Bajl bUODblDaHMH EOJIOUHy 6ypMJIbHblX Tpy6 3 C BaJIbtlOHKOH nOAHHMaiOT M3 CKOaj&ItUbi. 



Claims |OopMyjia H3o6pcTeunH): 



1. BajihxUOBKa f\nsi paoBanbuoobiDaHnyi ycrpofiCTo W3 npo^tuLbiibut rpy6. conepmamaM Kopuyc. 
npnci i oco 6ji ci u ibi ft j\jisi coc^HHeHMtt c KoaoHHOfl 6ypnnbHbtx Tpy6, c ueHTpa/ibbHbiM KaH&noM m 
yrjiy6jieHMHMM d crame, b KOTopbrx ycranoDJiemj c noMonjbio onop TpM oarrbnyioinjix aneMeirra, 
oxnimajoinancH Tew. uto onopa onjioro Banbuyioincro 3jicMCjrra ycranoBjieHa b yrviydneuMM Kopnyca c 
0O3MOHUiocTbio paAManbHoro BbiflBJOTcmw to Hero. 

2. Bajibi;oBKa no n. 1, orjiiiMaioinaflCH tcm, ^to panwa/ibHo no^BUKHafl onopa Bbin,BM«Horo Bajibi^yioii;ero 

3JlCMCHTa BbOIOJIHCna B BHRC RBfX AWaweTpanbHO pa3H0BCJTOKKX nWJIMHRpOB, 3KCHCHTp JTOHbDC OTHOCHTCJIbHO 

APy^ APY 1 ^ npineM murHHnp onopbi c 6ojTbiHHM nwaMerpoM yrmoTHeH ornocHTejibHO Kopnyca m o6pa3yeT co 
creHKaMM ynnydnemiH b Kopnycc nmpanraiMecKyio Kaviepy, coo6tneioiyK> c eno uctrrpanbHbfv KawajiOM. 



Drawing(s) IMcpTcacHl: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl. s 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 1 2 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 1 0 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



Fig. 2 



Fig. 3 



Fig. 4 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for the State of Texas 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
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